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AND DISTANCE ACQUISITION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an error of 
distance measuring, simplify the manufacturing process, 
and facilitate the management and calibration of a 
distance information acquisition device. 
SOLUTION: A pattern is projected to an object T to be 
picked up as a target for distance measurement, from a 
pattern projector PATrand^arT"inTage^icked up by an 
image sensing device CAM1 (CAM2) is used to acquire a 
distance information. In such a technology, a sub pattern 
SP1 is formed of at least three kinds of pattern pieces 
that can be optically discriminated, and a computer COM 
uses a pattern P1 obtained from the combination of the 
sub pattern SP1 to specify what sub pattern SP1 of the 
pattern P1 the pattern piece belongs to, according to 
the optical characteristic and positional coordinate of 
the pattern piece shown on the image, and the obtained 
result is used to compute a distance information to the 
target T. 
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»&u aMt*nfciii*ft»»frs3i:K:«tt), snag 

3fc*WC*WMI6>&:«ffR* *»-3'i>3& < £ *> 3 ««JJU:© 

m&**-> &t%& $ nx v * s mm^&mm- & art 

ttttc, «»©^©#ifeS£^T*jSS*vC^S£ 

[W#J» 6 ] Su§3^«fi^»^M03«(a!l«iJffiRS#{4 
BCffliiS-r&sFKCmifB^*— >£3Sf£Lfc«i^©iiuf3 

IRW^EBo 

©^^->S^Bo 



[ff*K9] i!u§3^*->fci:, *UffiS*»±©-«C 

m i: -r a m&h 8 c g &r<d; - >&mmm 0 
^^PT-«gg^ v * 5 r h i: -r s 7 Kite 

^->*««Ufe«-&©Suf3S^S¥©*a«i> ffiwmm 
±©**S't-rs^i:*Wai:i--5»«a7fciB«©-''< 

[§«** 1 2 ] mm^*->®&mm*m^tzmmm 

u&«^©^nEs*w©«*, nirami* 
«si»««©«iiEqri6«Hfc:tteo'r*s-rs^s*Hfc 

[ff^ 1 3 ] ^©^*->£i£ti£*vfc»{#i*ril 

*g«w^*-e©ffi«i«*^m»-r *ffi«««ai»*a!fc 

huIBv ^ - > ASSK $ tit v > a buI Zm&ttm. % , huIBv t 

fcteB*^ aMft^ac <fc o r swfe u 

V > 5 S^^ix^ttASifjfB^ ^ - > tfJ© if ©S^P{C«-r 

mmft&mm*mm ut, H?t3ti^^*T-©ffijsitf* 

[nr&9U4] BijfB^^-Vtt, huIB^^->S*^ 

- h^^ht-sw^ 1 3 tzmmommmmxtt 

[If** 15] buIB/^-X*, HfIIB5^P±©-gP 

[it** i6] wiffi/**—>iL wmj**->®&¥ 

Sfcttfc, «t&©^©S&5gfiiirt-«5g£ftTl^ 
c 4:ftW«4:-r SW*Jg 1 3 Ct3«8©S£8ltff$BIRf## 

[w*« 1 7 ] HutB^ffli«ia®ift*s©»flisijiEis# 

MC« ^ "T S ¥ffl C But 3^ - > 4S» b fcS^©HU 
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iigi&L±(DJz%2£-r2>z.k.&mkt.-r&m*Jsii 3te 

1 9 ] «98Bf»K»^Kft^l£e7«ff|J5K$ 
ixTV>Scifc*««fc-J-*ll*H l 3 CEttoEMMK 

2 0 ] Bfjg©>i* -> *&B2titzm<m%. 

i^ssg^eft^fttfituiB^— >^©^©^*^©MiS 

finish - > *&otiMs#fim#£' * n * m iz&m l 
feus, swaaifeffldstisssRo-^^mssbT^fes 

[0 0 0 1] 

So 

[0 0 0 2] 

[«*©«*] »»j^*T?©ffiiat*ao«f 

[0003] cmt m9© (a) n^-r«ta(w, 
& s at**** t k Rif ^©^ * - > -zmemm. p a 

>), a^^Tca^Tc^-^, v^(9>sf*f£*rt<T© 

[0 0 0 4] J;!)JWtt«Jfc:ttx 09© (B) Cf^tiS 



triSHBSSBP ATffljSMfS tmiSm^.T 4: ©MCE 

09© (B) cf©/N^^>y(i, =gv^— >Jt©3te 

[0 0 0 5] ti^f, «fc?)*ftKJfi<, =t!)#<©S|5{£ 
>Jt» (*0>JT?fcfc«©») ^tiiQ^-B-S^Bi^tJ^ c 
[0 0 0 6] 

1" 3 «iJ^^^±tJP £ JESS*: 3 ftTctiHR (EtttiMR) 

m% m^&mm&) «©igia#«&K£:fcs. £©&», 

m 5^5^*— >M1ffl©firt^ttl^©ia«#/har < & 

f£U *3Mb-fS»^ ^©J^&IHIjaiiH^fflSiiS. 
[0 0 0 7] (1) *Ptt«*±W\fc 5 

[0008] ( 2 ) ie^^->©*K^{c43^sfeia • 

**y 3>& if*s®6PJ Jc tz 5 pTIgtt # 

[0009] *&wi±, ±aa©^ic»?»Ta:sixfc*(© 

dfc©RTte«:E«««9lflN«E«XI4^^^A, >»^-> 
[0 0 10] 

[HS5«??*t-Sfe«)©^] _tt3©BBtj£iifiK-r5fe 

m&t>^>'J>f3i< 4:*3«*W±©Slg (^^->)t) T* 
- » ©«*-&*3*T?» tvfc^-^ - > ^±I3«f* 

>k) ©3fc*wwa^:^a«aapi:fc»-^v^•c, ±sbb« 
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[0 0 11] ^iBCiS^i'-VS^BIt 

«jK*i»jRrte&i*«**r3^!fl:< ti) 3mm&.±<omm 

Cooi2] #&wfc«fc£>K&tit^f#;*S:«:, 
ixtzMimmmir sctcj;^ ±.mm.m$m. * xam 

*J»Jqrtl'&«f«*Kro^e:<4:t(3ttfHW±©S* 

>s±ia«w«feK:isaB u ±i3^*->#33f£2*iT 
^a±S3aM*»ai*, ±aa» - > > 
Rff ;£©^8tBt*ifcttB *» & tut^a 

TJWfeU ±33«&<^®!C iot««? ftfcBHfcClfto 
-3V^T, ±KH«fcBfeoT^SB* (>^* — >M0 ^ft 

■€-*x#±t3M* — >4>OifOB*P (-9-^^— » C 

[00 13] * fe, *«U§K £ Sffi*fMlMB3tf#i&B3?.fci: 
*Hft * t? ©lE(St«*B%3lf#-|- a EMWffiJKfV =gEBXfct 
SB ©?VJ>&< 4:*» 1 IKRfiHiKttlBS 

±13; ^ - > * s «15 s ft t s JSfgiM gi£«fl> 

-r^ari^©^ ±t3Js»*@t3«toTai«fe$nfeiH« 

K-) ^ft^ft#±f3^*->cl3©i;-©gjg (yi^-> 
M-) *©»jfcS#£1-4ttJfe4^*afc*^BU ±13 

±ia«»B£*ftaB* o**->k) ©-o#w 

'J v«cj5i_t-e *SCi:$il^Sci:-rSo 

[0014] w*>, *ftw<DEMm*mmmw5u*i'X 



±izmmm » <Dm.^t>^xm^ntz^ 

-»t) ©^flwafcfftBffiwca-^v^r, ±bidb 
kirot^srb (^*->*-) *ft*ft**±»»t*— 
>*©if©BB# (*^^-» cjk-tsbb 

[0 0 15] ±f3^*->tt, ±f&t*—>t9L# 

» £^t>^^C££fl£j$£ftS*>©T-;fcSo 
[0 0 16] ±f&n*->li, ±i3BsfiP (it^ 

2> g H3A s f^D$ HX V ^ S * <D t Ut * M V 
[0 0 17] ^SV'.ti, ±f3v^— >fis ±H3^^ — > 

[0 0 18] ±IBffigltf«aiff^S©31iSiJfflii«|5B 

J:IBB^S¥ ©*ifi> ^RltgtBH (i£ 

filAUgRSIMftS^ & jSfMiWSISimB) <fc otifcgS 

[0019] IC, _hf3!£itl«^?#im©^«J£§RB 

J:f3B^S¥ (*^^-» 3HJ^qTfg»SH (E 

fll«ffil8IMftfi*' ftaM»«lffilRIMftB) tlS^T^t 

[0 0 2 0] ^fe, ±i3B^P tfiSiW 
JSi«^«feT-«fig ^ tlT V ^ S C h * b V % o 
[0 0 2 1] 

*#MbTUiwrso 

[0 0 2 2] m \<D^M<DWM\ IH 1© (A) f±, * 
^B^©^ 1 ©!?3l6©ff^J^msSgg|«^9l»^B*^1- 
TOS. fiP*., C©ffig|tfffi3if#^Btt, Jtf^T^T 

CAM1MCAM2^ ±8BHBSSBCAM1, CA 
M2Sy f /^->S^BPAT4$iW-rsi:«t> m 

ffi(8llf«*lctB-rS3>lfi-^C0Mi:*>€>fi|fig*n 

[0 0 2 3] c:©J:d&#tJE!££:fc^T, n>tTi-^C 

«1CAM 1 (CAM 2 ) (DM$m i &*'( <BI^ 



(5) 
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(CAM 2) &^*->18>m-fp(Dm&*'Pte< ti> 1® 

mf#i-So zvmm&^yvi--? couizmm 

[0 0 2 4] fcd^T-, *se«cWK«-Ctt» ;W^'Js» 

WB, 1 £©lt<£$!iB («»J*«, CAM 2) 

[0 0 2 5] &*5, ±E>W r»J y KSJfctt, ^J^tSs 
«§fc©*JWa*> ?> *ifeH«M90*fJ&£lft4ftttS U 

[0 0 2 6] Jfcfc, ^ZT?®K««rai»K:|»bTja«$ 
ns^*->«0»«l*, Ell© (B) RTF (C) 

[0 0 2 7] BP*, Ell© (B) iC^n^t, 
>frt3ifflV>T^^->SP UifiSU Ell© 
(C) fcjjrr<fc-5fc> CO*W*->SP l£3<fflffl 

* - >®&mwp a t tm&mw c a m 2 1 

[0028]^*!), ^©^«^ai»^ST*«, a 
«stsiRit:ae^9«ii (ft) ©««-e^ot 
*n«6©^asfc:j;nK, 3 ram (ft) x-mtsmm,t 

[0 0 2 9] i:C5T\ Ell© (B) fciTjvr-y-Tvi*- 
> S P 1 ©*§(*, WTCBMHS tt* J: a aiJJE«5H 

(ia#jaij{si5s#(SM^^3S{iy«ijiEi5s#fitg^T-) cas-s 

[0 0 3 0] «iJ^$5Ht-9-^/^->*a (-0© 

KH5*T*©ft$) ©*BWW#£EI2© (A) *fl|V>TK 

mff^f#^M©«T-§?»«*«v^B, i5ib< > is 

«iJlEI5g#teBD S fctt, SUET?* Sg«»iEV^«*-e 

<ftBDLaWiEfl|«BERHiMftBDSfcb&^ EI 2© 
(A) tt, *®^«nJHSJ?ffi«DLfcffli!i-rs¥fl5 
(ttB, 3SMWSIffilH*BPLANEfc»-rS« ) ±fc, 

ff£ (DL-DS) <01*#B OX##ffitStt«t* 

[0 0 3 1] d«DJ;5&«JI8K:*V^T, ±HB3S{IJ»|5S 



->P 1 **fl!lbT^*1fry^— >SP lCMttWU 
Sili. lit, P (N) iifet>><£>N<@g©t>-77^-> 
fc*-TS;fe«B©^*— >tt"Tf*»>, p (N + 

1) ttN+ l<@S©it7 r /'^->tJH-rs^iS©/^- 
»t&7jsL.TV>So d©fc#>, yl* — >JtP (N) &P 
(N+l) *H-©^W«r»£J*o„ 

[0032] tc3T% raiac^-ri^s:*^, -3* 

$tfe£*v&fM$tp©>'S*— >JtP (A) ©7K¥*rSl 
(X^fpJ) <4g* s > SfllifflEiaffHPLANEC«»b 
— P (N) t-StUT L*ofe«^-, t\9 — 

>XrP (A) cttjs-rs^* ^*-»tP 

(N) T-ifcS©> fc^tt-H* — WfrP (N+l) T-fe-g. 

BB(DL-DS) tit^^ — >SP l©tSW^jSiE 
izmUVte^t, r**—>KrP (A) (i r^jaijggpgi^ 

M-P (N+l) j &©*\ tf&vMi, ra#j?BiJiE|5g^{4B 

(N) j *£©*>*fS*^^SCi:ttm*5S:v%o a»c 
>SP 1 ©KSWJSLtfc -Tfttt, » 
iJSil£il*)T-> /i*->XrP (N+l) Jft&ftjRUEIBJtS 
PLANEtg^nt;^->M-P (N) ©ffiBi:* 

[0033]f^)T, S3&t^->SP lffl«W 

[0034] ftC, i©^7^->SP l©|BW©gS 
EI2© (B) &IFEI3© (A) £#ft§UTU£ 

m»&mifi t * 9 -e & s i:(s^ b -cmmzn 

FEmanuele Trucco, Alessandro Verri, "Introducto 
ry Techniques for 3-D Computer Vision", Prentice-H 
all, New Jersey, USA, 1998j fci/fi^^ftTV^©-^ 

[0 0 3 5] HP*,, 02© (B) (i, ;1*->S»^{- 
:fclt5i/X^A©^5£EI ; £:^bT<' , >3o -®->XtA 

c©0©»^ ItMiTlisss&Sii:, ±§2it<£ 

?«fc»T 1 * s »V^^{«if^^B±©^A(C$,2. 
(i-f©^*->tf-A#A' tTtlTa^tvSCi:^ 

[oo3 6]-e3t-$f, ±tmmnm.<^Btmmmz 
■So t:>*-;i/K^e>ia^aG*T-©{Egif , s 

©ffiHIDtt, 
d/f=b/D 
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X'$>Z<DX\ 

D=fb/d 

[0 0 3 7] CCT% HI 3 © (A) fcgBW^HSifeffcD 
7GTr*HWSi:, ^©.fc-J&iWf^ftSo 

dS = f b/DS 
dL=fb/DL 
ttfi&o of;*), ^^->SP l©g'J%fiW (03 
© (A) Citt5A-A' NDEIi) tts JWWWMfcTl 

W=DL/f (dS-dL) 
= b (DL/DS- 1) 

JEffllSMHRJMftBD LMD S CD 3 ;>< — * *»SE 

^at&ftfcf, »««9raKIMfcfiDLK:^*->P 1 

U bfcB#©«'J^^*->«#^«i]T- IS. i OttW 

±ct7;^->sp icDie*^-r«.«ta{3-rn«, 

12 2 cd (A) C^ti^ftttSSIiHJltf, 1*0-©** 
W13«S#o^*->tf*|«SbflyBbT*i£U*»> 

[0 0 3 9] *faK«DJ15»fc:#^Tfci\ 4Slg;*ft 

fc^*— >P 1 tiSt^S-y-^l^ — >SP l©«/J\fiW 

N^WP/W 

[0 0 4 1] ;rft<p©M^-* (-9-^1^ — 

>*iw, m*)&vm.n) sate, mi© (o tr^-r^t 
5&^*->p lo^csiftsttftttti^. 
[0042] *m&<Dw*mzis\-tz>m*)&\sV7 

fi»SiP A T #il{i!=gMC AM 2 <DtEMK.#&r*m 

S3© (b) ^mi^xmn-t^o i^«© 

<S o 

[0 0 4 3] IP^ 03© (B) tt, ^ffifflfttcSP 
Pffi^««-C*^®»»3&«?^b&»&©iWkH«fe (is 
{BJj»JSERS#fflP LANEtSKLfe;^->P 1 
bfc/^->H«0 P 1 GftfltaWC^bfcBlT?**. 

[0044] (1) ^ib, ti 71/—*/ a > 

tl&mi&<DW — >ft (0if©SPPl, SPP2, s 

pp3) mm («t, &mri*->KrisM£m-r& a ) 

^IBtSbT*5<o "T% y^ — >n-^«h(i> 0>Jx.fcf 
; — >M-©7j<¥*f6l4 J '^©iH{t±-e ©*¥# ffil^tS© 
3i:T-$>2.. ^^->SP 1 SriSSISigbT^ 

n m<DW&j - yftmm&nta, z ft -s o 



- (i) 

[0 0 3 8] IP*,, ±13 ( 1 ) SS^U, «f^m 
«5T 1 *Tf©iE«|«BgiaiWftBD S ^&4)tl«!Ug|KjMftB 
DLC»t51idS, dLIt ^*VPft 

- (2) 

- (3) 

ST-vmmmm mmmmmmnmD s) taftnggt 
(3Sffiy«reps#ms d l ) h & m v ^ t x 

... ( 4) 

b-cv>s#, cwt -eni:t@fttT-$>s©-r-> > 

[0 0 4 0] £U:©«fc ^ £ bTaHBiaUERRIMfcfiD L 

hu j&w mgs&mB p l a n e ±t?«e>s i: £ ft s ; ^ - 

- (5) 

[0 0 4 5] (2) ig&MfeP 1 Gf*3©/"?*- 

>m- (0*©spp) <D^*->frmm*mm-tZo 

[0 0 4 6] (3) -tbT, &/<i*—>ftK:Mm-rz 

mmw->K-mmt. ±ts (2) r-iw^ftfe^*- 

>JtJffitSi:£it!|SbT> feC^i,Sf;^-»tffi»i: 
©i (d2", d3) fe»UU ^(D^ifi, ±3B«B«*ft 

2) *®Mk.-t?> 0 rjgf^H^P 1 Gi*i©SP 

P«U SPP 2 fcTOSftfcCfcfc&S. 
[0 0 4 7] Jii.±©<fco(^ l©SQfoZ>J&»fc:«fcft 

t-!t^^->SPl*s«^Jv ±IB1t^^->S 

p i *3oii^t>-a-T^e>ftfc^^— >p 
aftwtp i GfciftoTv^t*— ^©^wwacfc 

teB«S£ar3UT, ±IB»ffenttP l GCttotV^ 
— >M-*ft j eft* s ±I3>'^ — >P 1 ^©if©^^^ 
*->SP lCM-TS'^— >Jtfr<Dtt)&*WttU * 

ffi-r&j;-5k:bTV'>.5>©T% ^ft-eft©^^— >m-s© 

V^to«>Si4'lffl»l©^ffllc«fcS* : fflj»ISE©«*feft«i± 
[0 0 4 8] «flB/^->«B<0«He««l^ ^ 

7>f;i/A) &£©R#»i*©tt», SSJixiB©«JBfli* 
[0 0 4 9] ic, ^^Jt^.T^^->n-©««* s/ > 

J&<5&S©T% 3>tri-^COMT-©tf-»S* s ^ 



(7) 
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^Clfls (MS) £ftUDbT;fc&#, Ctl5>{±#«U 

[0 0 5 l] >i£©^*— yfrmn^v?- 

sg 13 flS'J pftg i: ft 5 «t a izlim&MZ ixX^&ztZm 
bTUSo 

[0 0 5 2] cne.lS^M^^^y^toV^Tii. £1 

[0053] [» 2 (ownfomm *#sis©a 2 
[oo54]*s2 comMvMmiz, tm&wmoom *> 
[0055] bp*,. ±h« 1 mmoMmtm^jLJi* 

mmisT^Zifi, *BgJ!IK©|ql±©fe«>, 1214© (A) 
tr^fJ:?^ +>-:77^ — >SP 2£, 9f@©>l* — > 
«-Tf«!JS8bfc*©Tf**o fbt> I2I4© (B) (C^-T 
< r©43&1t:7,>1*->SP2£3f@ffl^T, 

[0 0 5 6] ^©<td^«J5Ki:i-5"i:(cJ:-3T, tfefe 
2 7Pgia (fe) ^S-r-*ofey^->M'A s l/3©9|5i 

[0 0 5 7] gjfc, fe, t»U<ttKW©ia««iHiJ4:b"C 
(4, P^-&5^^->M-*ST-$?»^{t*fSfiiAsSinTVA 

*e>*iSo «*.J4\ 9|«W©/^->M-Tf«fi8bfe* 
1§N /^-WteDttV* r5ptn->9|«g|->4Fga|->8 

pgn^ 3 pgii^ 7 2 mm^ 6 phh^ 1 pgm j <om 

izir^t, l?f»)-&o^'5^->M-H©IIM* s 4^fctt3 

raw »w*©»*j>fcAn*.T, m^itmrnztt-f 

sittMi^tiS (h-*;u£bTJ4, '>&<h&3 
x3 = 9e©3te^W«*©2iJt©aic#i:;fta) o 
[0 0 5 8] &i5, z©.fc3&SXttRS«©I»BSIH!l 

[0059] c » 3 <D$m<DMm mz, ^mmm 3 

[0060] ©§HJE©ffi£SI(4> 121 5 © (A) 7331 

(D) iZ^irXoiz, 3Pgf8£{sgoT, 3-Mb^*- 
»t^SELfc*)©T-feSo CZX\ n— 
Jti:t4> HOEI© (A) fc^-r<fc?&3<I©^*->tf-g 
f SP3R, SP3G, SP3B£fflV>T\ |5(I2I© 
(B) £gvr«fc5£, ^*-»tgJSI (*§0 SP3G© 
PJfflUK^* — (*) SP3 Rj£OJ4^*->/t 

gui (») sp SB^iaeuT^iCufctc-es.So /1 



3R^sp3B©m^t>-y-*#ijffl-rn«> sp3c 

1. SP3C2, SP3C3, SP3C4©«tat4« 
M©3-K<b^^-»t*«lJ5g-r2)Ci:A s T-§5o 

T, iJv?>©3-Kft;^- >frSP3Cl, SP3C 

2, SP3C3, SP3C4£HffifflbT, RBI® (C) 
C^tiO*:D-^^->SP 3&tF|5](2I© (D) tc^ 

[0 0 6 1] C©4?:fc3-Mb^->J+£ffl^*:*i 
6Cli, *r3-Mb-M*->Jt»*SP3G*tJWl 
U *©Pofll©e*b<l4K9l*B»-rsc:i:K:«toT 
3- H BMtWTf * S o 

[0 0 6 2] d<Di-5t:*r3-Kfl3-'^— 
g»SP3GS«ffli:V*-3 KttWC * S © T% 3 - K 
ft^*->tf-***fc3-Mfa^*-W4-g*SP3G 

CEibTKSl/T^Stf, ffe©exi4rew**Pt:i- 
6B»Mii:-rix«, -e©feXi4PtIH©3- Mb^*- 

[0 0 6 3] c®J:-53&3— F-fb^ixfc^— >M-*ffi 

fflufc4.fflT-$)oT*>. suM©^ i (Dwmommhmm 

<D%}$k*m'i$X- § 3 d t l£m o S. X £ & v^ 0 
[0 0 6 4] &43*HftcW&JIRC*V^T{4s 3Rt!!©{sg 

fflcwsnr*, 4««©^^->M-*^-rsci: 

[0 0 6 5] cm 4 xmmm 4 

©fsn6©j$»*BW!-rso 

COO 6 6] **4cD5QfieDJBJ8l4, 2 DIESIS *)& 

i,y-7/^—>(Dmx$>z> 0 

[0 0 6 7] IP*., H6© (A) IZT^-t^o^tiX^iX 
5 HBff Tfft b < (4PgiS £1B b fc^* - >M" *m V ^ 
fc2^iH?'J©^^^->SP4^, (5(121© (B) K 

4£ffiiE£LTV^o 

[0 0 6 8] dCDJ;-5«:2*7cWiBBt?*»flb©^«l<Z)Jg 

as i: mmtewmitmmx' § s , 

[0 0 6 9] t©»»iaClo©^ 

^^©fet^iHiDa^ *©^*— >tf-Tf©«£a«Ft& 

^©«td*aiJ^tga5{4©^%fie<*c i: 

[0070] e*, u < itmmcos&mt ua, 

^S, *)b<(±^gE* J (StnTVScta^iiM-rsc:i:i) s 

[0071] im 5 <Dmm<Djmi *mmm 5 
[oo72]*i5 ©mi5©^*tt, iSPa^KT-^ 

^ - SfT d %<OX S o 

[0 0 7 3] IP*,, a»*h5/^->**«K, iS^ 
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[0074] ftm<Dwmfc;it>->ifi%mts n 

t*2 s 6mm&&-?z>tet>i£, i 2 8mmu±(Dt>(D* 
^ffltSfflWi b^„ 

[0 0 7 5] d fe^S^-TS 
#J;U;£RGB^irr-#;?.ftt£R 
GB#^iveft2 5 6 PS^T- 3£J8£RGB 

^c^ttsii^^af) (i. i. i) Tsfacommfrz 
commx^m-rtu^ i o oj^±T-fc5*>©£ji[*-f 

^> o 

[0 0 7 6] Sf^*->©«S^fgJg#i«{tft^ * 
f£Bf£f*]©^ - > * —7t£ t> <D&m btl&Ztte 

■i X ^-^©[pLhfcr&o&ASf^ ^©^©iMS: 

[0077] [^6 (Dmrnmrni mz^ ^mm<Dm 6 

[ 0 0 7 8 ] 6 ©39E©ff£88l;i, -gBJctsietfcffix' 
-*£tfi;LfcSi^N-*->T-;fc£ 0 i4ffl (C) 

C^-T <fc 5 ^ffJMvCD^ 2 ©fUS©ffJSi© J; ? J&U- 
->SP5£3<@ffl^T> KiJfcfigffl;*ft3^->£ 
J£j$-r £&©-£•&&#> #fQffi©ffJ^&c::j3^THu 04 
© (D) Cft^at:, ^^->P5ir{i, Mtr, 
@ cd-9- i * - > t* & 3 if lite £ ft & <fc -5 , 

[0 0 7 9] d©£o;fe^->P 5£ffl^ftfc£, ±f3 
v-^P 5M£Stfg-r3Cfc:T% — 
-9-?V^-> S P 5 IzmVT^fcfr&mmir %>z\ tifiX 
<fcoT, V— ^P 5M©ilja^llUT(^ SiJKIS 

zmmmmvmiz&zt^ozt&mmxgz* (02 

© (A) !3*©cfcd'5:Bft* s af^ftfe«-&> "7-^P 
5 M©#ffi£ <t *) , JMWrtfeT ^SiJ^bT^H^C^ 
bT^SCIfcfclfctBRjiEh&So ) ?-^P5M 
©<4Btt, |SII2l©<fc3&ll*T-&<, JftT-fci^o 

[0080] [^7 <Dmm<Dw<m mz, ^mmm 1 
[ 0 0 8 1 ] *m 7 (DmrnoMmii, wk^m^yn^ 

<DX$>2> a 

[0082] ip*,, mmvtz&o^ ®\w$m (dl- 
ds) t&mmb tfrzy7'^*->mwb.mt)Mi,m. 



2 £&&3©y->{;i#§yu ^ecT-aja-fb^ftfe/^ 

->£«i5-r& £ft£o c©tzj#;Ltt, 
[0 0 8 3] J;f3»*UV^Ji:b-t(i, ^ 

©A^f?>ft^o c©^ffi^Rifa©ff^4Ep*pu, #y 

-> (ME^B) ^®^Ufc^^->5^J5E1-S-fo© . 

wi-£3>^i-*#?ToTfc&^u n^Brt©*j 

[0 0 8 4] [f§ 8 ©^fS©^ffi] Jkfc, *mW<D%i 8 
©*M©JfJ«g£S&BJi-r3o 

[0 0 8 5] *^8©^5£©JK®{i> ^©-y-^^- 

[0086] in*>> m7© (a) K5vr<fc5&t»-:7vi* 

->SP 2 hISIia© (B) t^^t-^O^It^^ — >S 
P 3©2ffl^©1f^^ — >*fflV^T> IbIIII© (C) £ 

^-r e t5c^*->P6£#tfirr5o -©«^, ity^ 

^->SP 3£^* — >P 6©cp*t-iEgL, ^-©Pd!l 
('it^^->SP2<£ lflS^ofi-*nbT<fcSo Cft«fc 

ft«, /■?^->^©««As^ t ,^-^ A s > {kommomm 
t.m^m&mmx%z>o 

[0 0 8 7] gf5^{C^©3tefi* s itd> *)U< 

©-9-^y^— >%mw.-fz>z.tiz£r3x, &*)mmv%, 

[0 0 8 8] $ fp*§KV^(i^yig)feifiRp^^C*^* 

^ofeif^^->K:j.--^^*)©^ffiffl^-ft{i, 
tp*> 2fe*Jg'&i:-©it^^->{3JK-r-5./'^-»t* 

[0 0 8 9] [^9 ©HJSi©^] *^H^©^ 9 

<Dmm<DMM* mm-r -s <> 

[ 0 0 9 0 ] #ts 9 <Dmm<DMmA±, -^coKim *> m 

[0 0 9 1] IP*>, 0 8© (A) \z^X.ota^r7;^ 

->sp2§, isim© (b) \zm-t&otz, 2mm*>M 
bs it-eoty;^- >sp 2©-as$:MSobT> -m 

[0092] 3©j:-5CbT*), m<Dmm<Dmmtmm 
(D$h$k*nnx%z>o mz, ^^yn^—ywiznx^ 
xt~(D&ote^#—>mi~i)tti&x'gz>o 

[0093] u±mm<?mmiz&'3^x*.ftw*m.wi, 
tz&, *mBniz±7&\sZLmm<DBmizm.7Z.i!tiz>t><Dx 
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[0 0 9 4] tfiJxJi, >®Jg«tt, Jt^Jfctc 

[0 0 9 5] It^^-Xi, it^^-»t© 

^tfrrsix h7>f rciB6-*\ jebsbu 3©b«, =a«* 

T«*.&V». 

[0096] ic, aw^icjia:**^^— >*!•«) 
[0097] ±ia« i©^ififfl^-r-f3«ufc* 

f&li, SK^f PAT, Jift^SCAMl (CAM 
2) , *J»SP*f^Mtb©n>t:i-^COMAsSiJ^i: 
ftoTV^tf, 3n?>©^e* s ^:TsRV'tt— SPA 5 — 

[0 0 9 8] ^*->*&9ZVtzM{mm.T 

<Dwm.*—m.Wii&Mm.iz&& u t?7-f >®3>^a 

[0 0 9 9] 

[»B8©3b*] eLhBSfibfciSlc, *«B^{CJ:JX«, 

§ib, Kdfittwiwiw^ifeSfiiet-rscfc^T?* 

So 

[oioo] m%> ■*)-7^*-><DM*)Mi,*mm-r% 

3 c: C£3tE0iJ©«t^*t, fraiB©#fflK:<t 

sfi-?fbim©^*ttiji:u, v*fe*>s:3— F©»*im 
[oioi] sfc> -b-^/^->«»w-^^^->i» 

\) M b»*ee««/J>ISK:-r * c i: # 3 fc ©> 3 — F 
©^fetU&«Uhbfe±T% «'hffl3-F£St (pgHIS, 

[0 10 2] St> BWWSXtt'^K^W^-rafeft, 

asL&mmmx^j f) ©»&#$sk 

i.©T% ^©BaMtjWBfrcss. 
[0iS©fa!#«:l5iW] 

[mi] (a) ti*^©^i©njfB©fl$«i^i>ffi«t 

fiHBBl»SSB©«fi8*^-i-Bn?*»), (B) M (C) 
[El 2] (A) tt«oe«Hi:'i»-7V^->«©fflHH« 

ft»iwr*&»©Bnf*t), (b) (iy^->s»?£^ 

& It £ A ©*g5£0T- * £ 0 

[03] (A) tt-9-^^->©«©B^*ife*8W8f 

sfc©©0T-&»)> (b) ttmmtompi£.i3j&D*itoifi 



[04] (a) m (b) i±-en-en*^w©^2©* 

JS©fl$«glC *5 It £ If TV ^ - >R W - > £ ^"TBIT? 

*»}, (c) (d> tt*n-tn*»w©SB e 

& o 

[05] (a) nm (d) tt-en^n*^cDm3©i^ 
[06] (a) (B) Ht-en*n*»w©SB4©^ 

MVMM fc *5 I* 5 if TV ^ - >;5W ^ - > £ 5**- 0T- 

[07] (A) &t>* (b) tt*n-eti*«w©S(i 8 com 

M<DMMfc&V&V7^*->*7r^mT-$>t), (C) 

(i^ti?> 2 mm<Dv?'/**—>*m^fcm 8 ©&»©*& 
[08] (a) rtf (b) tt-en*n*«w©jR 9 ©^ 

m<DMM\£ i3 It 3 "9- TV 1* — yRW — > £ ^T0T- 

[0 9] (A) ttf^©JEttfl»|^iV&B©M««CT-*- 
0T*&>3> (B) liet^coy^— >$^t0^*5o 

m-g-©sai§] 
b 

b , t i m.m$ma 

CAM 1 , CAM 2 
COM * 
dL, dS «H 

D L &ftl3«EfBJMftB 

d s ismmmmmLW. 

f ir e>B<feffl*t?©ffi« 

g n^ta 

k tr>*— ;u 

P, PI, P2, P3, P4, P5, P6, P7 
P 1 G 

P5M v— ^ 

P (A) , P (N) , P (N+l) V1^->M- 

pat n#-->memm 
plane mmwmm&m 

SP1, SP2, SP3, SP4, SP5 
SP3C1, SP3C2, SP3C3, SP3C4 
SP3R, SP3G, SP3B a— Ffb^ — > 

t «is*rsi 
w v-y^^—>m 
<*;©ti 
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